An inexpensive, rapid, and simple colorimetric test for detection of bacteriuria is described. This test does not require bacterial growth and has the marked advantage of being able to quantify bacteria, even when the organisms are present in the urine of bacteriuric patients who are being treated with antibiotics. The test is carried out with 1 ml of urine, which is processed through a 10-mmdiameter filter that entraps the bacteria on its surface. Safranine dye is passed through the filter to stain the bacteria and the filter fibers. A decolorizer, which removes the dye from the filter fibers but not from the bacteria, is then passed through the filter. If there are '105 colony-forming units of bacteria per ml in the sample, the 10-mm filter disk manifests a pink to red color. If there are <10i colony-forming units of bacteria per ml, the filter disk remains white or becomes slightly yellow. The entire procedure has been adapted to a semiautomated instrument and the time required per test is less than 1 min. The results obtained on the test card are a permanent record to be filed with the patient's chart. The bacteria can be quickly classified as gram positive or gram negative by selective staining of a second milliliter of urine on the filter. Of 441 urine specimens tested, 430 (98%) were correctly classified as containing more or less than 105 colonyforming units per ml. A total of 62 urine specimens were positive by bacterial plating (-105 colony-forming units per ml), and 59 were positive by the colorimetric test. Eight false-positives (colorimetric test positive, plate counts <105) were encountered in patients (bacteriuric) being prescribed antibiotics. Removal of the antibiotics from these urine specimens, with subsequent replating of the samples, indicated the presence of -105 colony-forming units of bacteria per ml in three representative cases tested, indicating that the results of the colorimetric tests were not false-positives but that the plate counts were low because of the inhibition of bacterial growth by the residual antibiotics present in the urine.
There is a need for a rapid screening test for bacteriuria. The majority of urine specimens that are plated in hospital laboratories for detection of bacterial colonies turn out to be negative, a considerable waste of time, effort, and expense. Ideally, with rapid tests the clinician can be provided with an immediate preliminary report to aid in prescribing the proper treatment.
In addition to fulfilling a need for a quick test, an inexpensive one would allow asymptomatic populations that are not being evaluated because of economic and logistic reasons to be screened. Kass (4) has reviewed the need for screening large numbers of asymptomatic persons for bacteriuria so that they can be promptly treated.
There are more premature deliveries among bacteriuric women than among women without bacteriuria. Kass concerns the bacteriuria test will be described. Figure  2 shows two test cards illustrating a positive and a negative result; the card provides a permanent record of the test result. The instrument and the test reagents are available from Marion Laboratories, Kansas City, Mo.
Test procedure. Only the right-hand side of the instrument panel and instrument block are used in the bacteriuria test. The test card (Fig. 2) is inserted into the slot below the barrel, and the barrel is tightened to form a seal against the bacteriological filter inlaid in the test card. Urine (1 ml) is added to the barrel. Urine diluent (2 to 4 ml) is also added to the barrel containing the urine. The urine diluent is a buffered acid solution that solubilizes urates and other precipitates in urine to ensure efficient filtration of the sample through the filter without clogging. The filter valve is opened, allowing the urine sample to be drawn through the bacteriological filter. The dye valve is then opened, and the filter is flushed with safranine 0 dye. Bacteria entrapped on the filter surface, as well as the filter fibers, are stained. The wash valve is then opened, and the decolorizer removes dye from the filter fibers but not from the stained bacteria. The test card is removed, the color intensity of the filter surface is compared with the color guide encircling the filter, and the degree of bacteriuria is recorded. Other than the addition of the urine diluent and the urine sample to the barrel, all steps are carried out automatically by opening and closing appropriate valves on the panel.
RESULTS
Field trials at Baylor College ofMedicineaffiliated hospitals. The results of the field trials are shown in Table 1 . Of the 449 urine specimens randomly collected, 8 (2%) were not filterable and were not processed through the instrument. Of 441 urine specimens tested, 430 (98%) were correctly classified as containing more or less than 105 CFU/ml. A total of 62 urine specimens were positive by bacterial plating, and 67 were positive by the colorimetric test, representing 8 false-positives (positive by the colorimetric test, negative by bacterial plating) and 3 false-negatives (positive bacteriologically only). The three false-negatives were an Escherichia coli, an Enterobacter aerogenes, and a group D Streptococcus. In each instance, these urine specimens contained excess pigmentation that impacted onto the filter surface, mak- The eight false-positives gave color intensities typical of bacteriuria but contained less than 105 CFU/ml after plating. Three urine specimens yielded about 104 CFU/ml. The organisms present were pathogens (Klebsiella sp., Proteus sp., and E. coli). These three false-positives were processed by passing the urine through the antimicrobial agent removal device (9) , and the antibiotic-free urine was plated. In each instance, the titers were >105 CFU/ml, indicating that the lower titers obtained initially were due to suppression of bacterial growth on agar plates by residual antibiotics. These three cases were thoroughly evaluated because the urine specimens were from known bacteriuric patients on therapy. Table 2 shows the distribution of organisms encountered in this field trial and the bacterial titers present in the urine after bacterial plating and colorimetric testing (comparing the filter surface color intensity to the color guide on the test card).
Differentiation between gram-negative and gram-positive bacteria. Once bacteriuria has been established as described above, it is easy to determine whether the offending organism is gram negative or gram positive. A second milliliter of the patient's urine is processed as described above, but it is not stained with safranine. In lieu of safranine, a modified crystal violet dye is added to the instrument barrel, followed by modified iodine and then by an alcohol wash. If the agent is gram positive, the filter in the test card will be violet; if it is gram negative, the filter will be yellow or white. Figure  3 shows a typical example.
DISCUSSION
The bacteriuria detection device described in this report is capable of processing a urine sample within 1 min, resulting in a permanent record on the clinical card and giving an immediate indication to the physician as to the bacterial invasion of the patient's genitourinary tract. There are major advantages of this device over others. These advantages are its rapidity, simplicity, and economy and, in addition, its ability to detect bacteriuria in the presence of antibiotics. Patients who are receiving high levels of antibiotics and who are sampled at a time when the levels are at a peak may yield negative cultures (<105 CFU/ml), when in fact they may still have bacteriuria.
The use of this device for screening will eliminate many of the costs encountered with conventional bacteriological procedures. Because urinary tract infections are the most prominent feature of genitourinary diseases, there is a need for a rapid and inexpensive screening test (4) . Screening can now be done in high-risk groups and in asymptomatic persons for health evaluations. The complexity and cost of urine culture preclude its routine use. However, this bacteriuria detection device is capable of processing 60 urine specimens per h at low cost. Positive samples can, of course, be cultured to identify the causative agent, but because the majority of urine samples tested by culturing are negative, the use of this device will greatly reduce the need and cost of such tests.
In our study, urine specimens processed through this instrument showed a high degree of correlation with bacterial cultures (98%), and in some instances, the results were more accurate than those obtained by standard plating methods. This was particularly true when resid -FIG. 2 . Test card. The test card is a 2 by 4-in. (ca. 5.1 by 10.2-cm) card with an inlaid bacteriological filter which is treated to repel bacterial migration through the filter pores. Surrounding the filter is a color guide that indicates the different intensities of color manifested by various concentrations of bacteria when stained on the filter surface. The guide was derived by adding different concentrations of E. coli to normal urine specimens and processing the samples through the test card. Bacteria smaller or larger than E. coli gave variations in either direction. However, because the test is used to detect 2105 CFU of bacteria per ml, even S. aureus at 105 CFU/ml is capable ofyielding a pink surface on the filter, although the color may be slightly paler than that for E. coli at the same concentration. Typical positive (left) and negative (right) bacteriuria test cards are shown. Scoring: 1+, 105 CFU/ml; 2+, 106 CFU/ml; 3+, 107 CFU/ml; and 4+, 108 CFU/ml. 
